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of Biology Teachers’ 


OSCAR RIDDLE 


Carnegie Institution, Station for Experimental Evolution, Cold Spring Harbor, N. Y. 


There is something humanly attractive 
and uncommonly refreshing about speak- 
ing to a new-born organization which is 
biological in both name and nature, and 
which has come into existence full-fledged 
and equipped—with answering voice, 
comprehending ears, sensitive eyes, and 
already straining for the joys of loco- 
motion. The birth and baptism of any 
such organism is an event. The officers 
and members of this Association are to be 
warmly congratulated on having added 
the larger part of a thousand to its mem- 
bership, founded a Journal (with three 
issues printed), obtained a place of joint 
responsibility in the Union of American 
Biological Societies, affiliated with the 
American Association for the Advance- 
ment of Science, planned and consum- 
mated a first national meeting—all within 
just 180 days from the time your dele- 


* Dinner Address (condensed), before the 
First Meeting of the N.A.B.T., Richmond, Va., 
Dec. 28, 1938. 


gates met in New York to give form and 
substance to this new organism. The new 
Association has arrived, it has taken its 
first strides, and it marches into an age 
and situation that greatly needs it. 

It is already clear that your oppor- 
tunity and obligation issue from the 
needs and dangers of your fellow citizens 
wo wish to live in a democracy ; from a 
civilization shaped, reshaped, and just 
now in rapid metamorphosis, by the gen- 
erally uncomprehended results of  sci- 
ence; from the too prolonged compla- 
cency of men of science; and from the 
present meagre and unsatisfactory place 
of science—life-science in particular—in 
the basic education of our people. 

One may admit at the outset that not 
all that is needed can be accomplished 
directly by this Association, even though 
it succeeds in enlisting all those who 
teach or are interested in secondary 
school biology. But, this new social or- 
ganism has both opportunity and obliga- 
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tion to constitute itself a moving front 
rank—with which other divisions of our 
science can communicate and to which 
they can afford support. Your very ex- 
istence therefore also creates a new Op- 
portunity and obligation for biologists in 
other fields, and for forward-looking edu- 
eationists as well. We recall that one of 
the three greatest hereditary acquisitions 
of man—his social qualities—did not de- 
velop, and doubtless could not have de- 
veloped, in a tandem series of isolated 
human beings; the evolution of those 
qualities hinged upon the recurrent pres- 
ence of other, or of several other, com- 
panions. Thus too your new organiza- 
tion will in part act as ferment, stimu- 
lator and creator. 

I believe you will share with me the 
thought that your Association and its 
Journal will assist in the development of 
professional spirit among teachers of sec- 
ondary school biology—that group which 
contains more than two-thirds of all those 
in this country who are directly engaged 
in biological teaching or in research. 
Surely your Association and Journal— 
together with those new forces which 
your own existence and presence among 
us set in motion—should enable you to 
enroll most teachers of secondary school 
biology in your membership and, concur- 
rently, do much toward fostering a pro- 
fessional spirit among those teachers. 

Let our last word on this matter of pro- 
fessional spirit express a hope that there 
will be no diminution of your apprecia- 
tion of efforts of your associates who 
teach certain other high school subjects. 
For example, though social studies are 
now competing strongly with life-science 
for larger place in the secondary school 
curriculum one of that group of subjects 
certainly ranks high in 


—namely civics 


| Mar. 


present needs of a politically stricken 
people. Personally I believe that a see- 
ondary school curriculum which does not 
provide for sound training in civics is 
itself a crime against good citizenship. 
High school biology teachers, and _ all 
other high school teachers, will give sig- 
nal and lasting service to their country 
if they can hasten the day when it will 
be recognized that the first obligation of 
our secondary schools is to teach civics 
and manners, science and discipline. 

It is also notable that your Association 
brings new opportunity and obligation 
for you ds a body to cooperate with others 
in learning the factors and influences— 
near and far—which now restrict and 
retard biology from taking its rightful 
and necessary place in the education of 
our people. Both as individuals and as 
groups you can give consideration to 
these questions and—in due time and in 


proper place—you will have opportunity 
to set your findings before the Committee 
on Biological Science Teaching which to- 
day—when you assumed membership in 
the Union of American Biological Socie- 
ties—became in effect your own Com- 
mittee. In connection with this matter 
of fact-finding it should not be forgotten 
that as yet no one has anything much bet- 
ter than an impression as to which are at 
present the chief restrictive factors and 
influences upon biological teaching in the 
publie schools of the United States. 


Five MINUTES oF SHop TALK 


Before proceeding with the main theme 
of this address I ask your permission to 
say a brief word about certain practical 
and immediate things concerned in elass- 
room teaching that will doubtless be im- 
proved through the efforts of your Asso- 


It would be 


ciation and its Journal. 
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perhaps presumptuous for me to enter 
deeply into the many items of that large 
subject. I venture merely a short state- 
ment concerning four items on which 
I have a considered opinion and much 
interest. 

Item A. One may hope that your new 
and fast-growing organization will direct 
effort toward hastening the day when 
illustrative material will accompany all 
biological Everyone knows 
that both live and dead material, speci- 
mens, charts, models, sketches and other 
tangible or visible devices are variously 
But the point your organization 
may well stress is that biological topies— 
objects, functions and_ principles—re- 
quire very free and full use of visual 
aids, 7.e., aids other than textbooks, if 
such instruction is to have high value as 
teaching. Parenthetically, it 
could be noted, with a great sense of 
shame, that even in our colleges and great 
universities there is still frequent pre- 
tense at teaching biological subjects 
nearly or wholly without use of these 
commonest and most necessary visual 


teaching. 


usable. 


science 


aids. 

Item B. May you exert effective pres- 
sure for a diminution of the use of tech- 
nical terminology in secondary school 
biology! This plea is made in the inter- 
est of both a punished school population 
and a wounded science. It is a common- 
place observation that a tortured mem- 
ory is far too often the most lively aequi- 
sition of a high school pupil from a so- 
ealled term of biology. Often and obvi- 
ously the real message of our science is 
buried beneath words. 

Item C. The biology teacher is, or 
should be, charged with giving young 
and immature minds an insight into the 
processes and basie facts of reproduction 
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and sexuality. Such instruction is of 
hizh interest and importance at that or 
a still earlier time in the life of a child. 
But it is probably even more important— 
both to the child and to the place of our 
science in publie education—that this in- 
struction be given with all the considera- 
tion, dignity and delicacy demanded by 
the recipient child, and likewise most 
fitting for those profound and really ma- 
jestic chapters of our science. Over a 
period of years I have questioned mature 
persons concerning their reaction to their 
high school instruction on these subjects. 
It is found that a considerable proportion 
of these people were distinctly offended, 
or were otherwise unfavorably affected, 
by something relating to the manner or 
extent of the presentation of these sub- 
jects in the secondary schools. Surely 
our science instruction should serve all 
the pupils subjected to it ; and our science 
greatly needs to make many friends, since 
the place of our science in education de- 
pends largely and ultimately upon the 
public. That teacher whose English 
vocabulary is too restricted to present 
these subjects inoffensively should burn 
much midnight oil or return to college; 
and that high school teacher who cannot 
teach these aspects of biology acceptably 
is a doubtful asset to either biology or 
education. The editors of your Journal 
will perform a valuable service if they 
recurrently obtain and publish articles 
dealing fully and suitably with this 
topie. . 

Item D. As the last of these items I 
simply repeat a thing which apparently 
cannot be said often enough. Above all 
other things, teaching in the life-sciences 
should deal with principles, perspective, 
the living world around and within us, 
and with personal experience with the 
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scientific method. It seems that now as 
never before these central aims should be 
pursued ; and both opportunity and obli- 
gation fall anew and with increased force 
upon this Association to advance those 
good ends. 

Before proceeding with more serious 
things let us consider for a moment 
whether other agencies than the school 
ean provide the citizen with an accept- 
able training in and comprehension of 
the life-sciences. In this connection one 
thinks especially of the printed word and 
of the radio. Indispensable as are the 
newspaper, magazine and book in the 
lives of men every biologist knows that 
they have failed and now fail to mirror 
the texture and fruit of life-science only 
less completely than they fail to instruct 
in the procedures of arithmetic. But 
probably this is less a reproach to our 
publie press than to our popular educa- 
tion; if appetites were developed it is 
probable that the press would supply 
nourishment. Indeed this is indicated 
by a recent count which showed that 256 
American newspapers carry astrological 


services—and our people, like all others, 
have much appetite for myth and magic. 
Nevertheless, a few dozens of newspapers 
now perform a real service in their suit- 
able presentation of scientific news; their 
numbers and influence will doubtless 
grow, though indeed at present most 
newspapers seem more interested in pre- 
senting the new thing as sensation than 
as science. Only a public mind already 
trained and ‘‘appetized’’ is likely to be 
much shaken by the life-science output 
of the nation’s press. 

Radio—an unequalled means of gen- 
eral communication among large groups 
of men—has developed in a generation 
unprepared by education to use it to feed 
or to sustain the intellect. You can make 
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a test of this at almost any time. Plug 
into the air and you find this hitherto 
usually friendly canopy of earth stuck 
flat-eyed 
crooners, commercial pleaders, rehears- 


through-and-through — with 


ing demagogues and heedless jitterbugs. 
If the radio is to become of much service 
to the best in man we must first develop 
truly intellectual interests in a greater 
proportion of our people through real 
and solid education in our schools, 


Mucu SuBJEcT MATTER AND MANY 
IMPEDIMENTS TO LEARNING 


For purposes of this presentation the 
broad scope of our science, and the in- 
herent difficulties of presenting it ade- 
quately to our people, may not be either 
overlooked or minimized. Let us now 
consider certain aspects of that group of 
problems. Grant for a moment that 
many of the thought-transforming prin- 
ciples of life-science urgently need to be 
brought, through general education, into 
the lives and consciousness of our people. 
Grant, too, that only the primary and 
secondary schools of a nation have oppor- 
tunity thus to train the masses in life- 
Then, 


against a background of urgent need let 


science or in any other subject. 


us for a moment consider more specifi- 
cally how current educational practice 
and extra-curricular forces deal—or re- 
strict our dealing—with life-science in 
the education of our young people. 

In our primary schools it seems obvious 
that there is little taught that even breaks 
the skin of the ripe apple of life-science. 
There is indeed occasional classroom con- 
sideration of an object or structure that 


is or was alive. Also, the names of a few 


plants and animals, typically with aecent 
on the wonder of the performances of 
some of them and upon the beauty of 
We leave it to you, or to the 


others. 
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members of any group of educated men, 
to estimate the chances a diligent pupil 
now has during his first 6 or 8 years in 
school to hear anything about, for exam- 
ple—the rule of natural law throughout 
the living world—the animals as our own 
ancestors—the man of 500,000 years ago 
—or the inevitable inequalities of human 


beings? 

Not only are mind-arousing things 
touching the origin and destiny of man 
withheld from the alert minds of child- 
hood during the period of their keenest 
curiosity, but the subterfuges supplied in 
their stead—together with continuous 
drills of memory and absence of the joys 
of thought—sooner or later succeed in 
anaesthetizing the better functions of the 
minds of our boys and girls. Your 
speaker is quite convinced that this anaes- 
thesia is now practiced wholesale and 
effectively in nearly all of the primary 
schools of this and practically all other 
countries. The healthy initial interest 
and the fine curiosity with which human 
beings are born will usually not survive 
6 or 8 years of schooling where basic 
questions are answered in terms of magic 
or of the unapproachable supernatural. 
Most inquisitive minds thus buffeted and 
stultified will find nothing better to do 
than to go to sleep. 

I submit that I know of nothing in the 
sphere of biological things that ap- 
proaches in importance this situation in 
which our schools turn out a generation 
of minds dulled to the best of science, 
though that generation must live in an 
age shaped by science and though that 
generation is called upon to make mo- 
mentous decisions on the complex social 
adjustments imposed by application of 
scientific discovery. Freedom of thought 
is a prime condition of a democratic and 
Yet our pri- 


progressive civilization. 
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mary schools are without this freedom at 
ail points where life-science touches the 
basic questions as to the origin and des- 
tiny of man. These questions have been 
so long identified with ‘‘religious’’ ques- 
tions that the great majority of our chil- 
dren are not permitted to discover what 
the questions themselves mean, to say 
nothing of giving them access to the re- 
sults of rational scientific attempts to 
solve them. From this standpoint it is 
most interesting to reflect that—except 
perhaps for a little while in ancient and 
magnificent Greece—no one has yet had 
opportunity to see a single generation of 
human beings develop without the re- 
pressing influences on free inquiry which 
religious tradition throws around these 
basic problems of life-science. 

Concerning the past and present posi- 
tion of the life-sciences in our secondary 
schools I can here say only a single word, 
but I would rather have that word heard 
and considered by teachers of secondary 
school biology than any other thing IT am 
capable of saying to any group. The 
slight place of biology in the present sec- 
ondary school curriculum just now seems 
in greater danger than at any previous 
time in our generation; it is being sub- 
jected to a revaluation and to destructive 
pressure both from above and below; this 
danger varies much among states and 
localities, but it is rapidly spreading. 
Unless our teachers of high school biology 
soon find means of bettering, sustaining 
and extending their biological teaching 
they and our people will suffer real losses 
which may be irreparable during our 
generation. The fending of this threat 
and the securing of an enlarged place for 
the life-sciences in the instruction of our 
people constitute the basic reason for the 
existence of this National Association of 
Biology Teachers. 
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Prof. John Dewey recently said: ‘* We 
have broken with the -intellectual tradi- 
tions of the past and the mass of men 
have not had the nature of the change 
interpreted to This audience 
knows, and all men charged with the edu- 
eation and intellectual leadership of a 
nation should never forget, that it is and 


them.’’ 


has been the great educational opportu- 
nity of today and of the nearby yesterday 
to bring this intellectual climate to the 
many who come for education to our 
schools. And biologists cannot forget 
that those developments which have been 
most conspicuous in breaking the intel- 
lectual traditions of the past’’ lie within 
or quite near their own field of life- 
science. From here has come much new 
evidence that life itself was evolved from 
the non-living and that one living species 
is slowly transmuted into another under 
natural law. 

Biological research has given us indica- 
tions of still other principles of much 
thought and life 
neither structural 


significance in the 
Probably 


changes in man nor changes in the chro- 


of man. 


mosomes and genes carried by him ade- 
quately account for the striking changes 
that have occurred in man during the last 
20,000 years. It is fairly evident that 
those changes in man came largely from 
external social forces born with the dis- 
covery of fire, the extension of agricul- 
ture, the domestication of animals, the 
invention of alphabets and wheels, and 
the use of metals and harnessed energy. 
These external things—earliest 
produets and by-products of science and 
shared by all—brought greater security, 
plenty and leisure, and they also supplied 
the foundation for written language, ac- 
cumulated experience and able leader- 
No human being thereafter grew 


Same 


ship. 


up as his mere primate self ; from infancy 


onward he was permeated by much that 
his race had already accomplished—a 
thing not possible to any other living 
species, and a thing scarcely discernible 
during the first hundreds of thousands 
of years of primitive man himself. Not 
only do these principles supply founda- 
tions for social science ; they equally indi- 
cate that the quite comparable thing 
we call education—real education—may 
even now be capable of giving a further 
and important lift to man. 

Continuing this glance at the broad 
scope of our subject matter, and inherent 
difficulties in presenting it to a people, 
we next recall that we now preserve very 
many of those who were automatically 
lost in the gruff struggle for existence 
during and preceding those primitive 
basie 


when man _ gathered his 


No optimum of future man is 


days 
strength. 
thinkable without some selection and eon- 
trol either of those permitted to live or 
of those permitted to reproduce. Men 
may as well make up their minds that 
neither magic, tea-leaf reading nor prayer 
will suffice for checking this physical de- 
generation of the race. 

Again, the young life-science we call 
genetics has shown us that a single gene 
In this 
case we observe not only the closest possi- 


can produce feeble-mindedness. 


ble nexus of body and mind, but also that 
mental development is dependent upon 
the same pill-box of genes that decides the 
color of our skin or our degree of resis- 
tance to diabetes. Further, it has given 
us another politically important fact 
namely, all men (except 
unequal. 


about ourselves 
identical twins) are created 
After pausing to remind that the inequal- 
ity of which we speak is individual, not 
racial, we ask: Who will tell us how essen- 
tial it is to have this clean fact assimi- 
lated and well known by the publie at 


il 
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large in order that democracies may 
avoid the unreason and the extremes that 
may destroy them? 


THE BROADER OPPORTUNITY AND 
O8LIGATION 

Science has shaped our civilization, but 
scientists have not assumed responsibility 
or leadership in it. Condensation (of 
original address) permits only mention 
of this subject here. Men now begin to 
feel that we are entering a_socially- 
minded age; but only a few begin to see 
and say that democracies may obtain 
more of chaos than of comfort if their 
peoples are left unacquainted with reali- 
ties and with the forces impelling social 
change. Only dictatorships can blacken 
out the sphere of reason and still avoid 
immediate chaos. Indeed, the very prin- 
ciple of democracy is already in the midst 
of a grim and cruel struggle for survival ; 
and yet our educational programs no- 
where now support freedom and democ- 
racy as civilization itself demands. In 
my opinion it is in connection with this 
threat at democracy and civilization that 
this Association, like any and all other 
groups concerned with science or educa- 
tion, will find its supreme opportunity 
and its supreme obligation. 

In conclusion: Several years ago when 
Charles W. Eliot, the chemist, was presi- 
dent of Harvard University he said: 
‘*The human race has more and greater 
benefits to expect from the successful cul- 
tivation of the sciences which deal with 
living things than from all the other 


sciences put together.’’ In the years that 


have followed that statement, the life- 
sciences have increasingly become not 
only a great treasury of vitally important 
knowledge, but an interpreter of man, 
and the source of a method of learning 
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how men may live together. The values 
it brings to man through some of the 
technologies—medicine, sanitation, agri- 
culture, husbandry, and the rest—will in 
part reach, affect and aid the masses of 
men whether they will it or not. But its 
greatest benefits to man—particularly in 
a democracy—can be attained only when 
its simple and basic principles and meth- 
ods have become the possession of the 
average citizen; and only primary and 
secondary schools ean really bring those 
things to the average citizen. Too, these 
greatest benefits follow upon man’s plac- 
ing himself upon-a basis of reality, with 
reliance upon the scientific method which 
has reshaped his world and which has 
made him both powerful and comprehen- 
sible. Though these supreme things are 
attainable through an accent on science in 
our educational program one finds we 
now merely touch with a finger where we 
should grasp with a hand. Precisely here 
the always halting steps of mankind 
urgently need support. This Association 
comes into existence with unusual oppor- 
tunity and a pressing obligation to serve 
a nation, a science, and a new and higher 
state of man. 


Notice 


BACK COPIES 


Due to the rapid growth of our Asso- 
ciation during November and December 
it is possible that a few members have 
fa led to receive one or two copies of the 
journal. There is available a small sup- 
ply of the first three numbers of our jour- 
nal. These will be sent to members who 
failed to receive their copies, as long as 
the supply lasts. All requests for back 
copies should be sent to P. K. Houdek, 
Secretary-treasurer, Robinson, Illinois. 


—_ 
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A Simple Micro- Viewer 


PHILIP GOLDSTEIN 
Walton High School 


Under handicaps such as large classes, 
the necessity of covering a full syllabus, 
and frequently inadequate equipment, 
teachers are often foreed to use demon- 
strations in lieu of individual microscope 
work, although they, and the pupils too, 
would prefer the latter. 

I, myself, spent five years teaching in 
an annex equipped with only two micro- 
scopes. Naturally, it was necessary for 
me to depend entirely on the demonstra- 
tion method for microscope work. In 
spite of the fact that I used any number 
of devices to try to make the students see 
those things I wanted them to see, I never 
felt confident that what was so clear to 
me, was at all apparent to them. On in- 
numerable occasions, a glance at the mi- 
croscope after five or six students had 
looked, showed me that the object they 
were supposed to see was no longer in 
focus, or that the slide had been moved. 
Yet, almost invariably, the last student 
who had looked maintained that she had 
seen clearly whatever it was the class was 
supposed to be studying (even though I 
had made drawings, cut out pictures, 
asked questions, and given instructions to 
guide their observations). 

Particular difficulty was encountered 
in demonstrating live protozoa such as 
the paramecium. Slowing them down 
was not always enough. Frequently I 
would find a student admiring the beau- 
ties of a fiber of lens paper or an air bub- 
ble, or a rotifer, in the fond belief that 
she was looking at a paramecium, long 
after the last ciliate had departed from 
the field of vision. 


What to do about this situation? The 
microprojector is a possible remedy. But 
it has several disadvantages, not the least 
of which is that many schools do not own 
one. There is no simple piece of appa- 
ratus available which can be used as a 
substitute. Hence the only solution is to 
*‘invent’’ something. 

The ‘‘invention’’ proved to be simpler 
than was expected because the image seen 
through the microscope is really pro- 
jected to any level above the ocular, de- 
pending on the strength of the illumina- 
tion. This fact is used in photomicrog- 
raphy where a bellows is set above the 
microscope and a photographic plate is 
exposed at the point of focus. If in place 
of the photographic plate, a translucent 
screen were put at that point, the image 
should appear on the screen. 

Therefore, the 
a cardboard box (instead of a bellows) in 
the form of a truncated square pyramid 
(see Fig. 1) with a ground glass on a 
platform built about two inches below the 
upper (broader) end. The narrow end 
of the box is just large enough so that it 
can be lowered over the draw tube of a 
microscope, where it is supported by 
means of a ringstand and a large ring 
(Fig. 1). A stereopticon is used as a 
source of illumination, and the apparatus 


invention’’ consists of 


is arranged as in Fig. 2. 
After preliminary practice by the 


teacher on various materials, the device 
was used to teach the structure of the 
plant cell to two classes in general biol- 
ogy. The students were asked to bring 
their textbooks to class, and they were 


‘ 


1939 | Micro-Viewer 123 


assigned readings at their seats dealing drawn leaving enough light for reading 


with cell structure and history. Mean- but preventing the outside light from 
while the teacher set up the apparatus falling on the ground glass screen. 
(see Fig. 2), and the front shades were About six students were called up at a 


ground glass plate 


Fig. 


ster 
Clight” source) 


A simple micro-viewer 


age 
Fig. 2. 
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They grouped around the micro- 
viewer, and the teacher explained, 
pointed out, asked or answered questions 
(A dissecting needle 
makes a good pointer.) These students 
were then asked to return to their seats 
and draw what they had seen, and an- 
other group was called up. 

It took two periods to show four slides 
(fresh onion epidermis, stained onion 


time. 


as Was necessary. 


epidermis, plasmolyzed onion epidermis, 
elodea leaf), but at the conclusion of the 
second period I felt certain that every 
student had seen every structure of a 
plant cell, as well as the movement of the 
eytoplasm in the elodea l'eaf. This was 
something I had never telt before. 

Mrs. Winner, the head of the depart- 
ment, who came in during the second 
period, recommended an improvement 
which was adopted in subsequent lessons. 
Her idea was to have additional micro- 
scopes set up to which the students could 
refer after they had seen the demonstra- 
tion under the micro-viewer. 

Since then, the device has been used 
successfully to demonstrate spirogyra, 
protozoa, and some tissues. Occasionally 
things happen which point out additional 
values. For example, in one class, I was 
able to demonstrate to every student the 
action of the contractile vacuole and the 
canals of a paramecium. It is true that 
if one knows what to look for, this action 
can easily be seen under the microscope. 
But how many of our students are capa- 
ble of locating and observing it inde- 


pendently ? 

There are many difficulties associated 
with the use of this device. Some of these 
may be eliminated by improving the de- 
vice itself; others are inherent in its use. 
Chief among these difficulties are: 
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1. It is takes 
longer to set up and use this type of dem- 


time consuming. It 


onstration than to set up and use a whole 
series of demonstration microscopes. 
But, on the other hand, it has the out- 
standing advantage of certainty in re- 
gard to what the pupils see. 

2. Securing good light is difficult. The 
arrangement used (Fig. 2) is probably 
not the best. The light spreads, and some 
reaches the screen indirectly, taking away 
from the distinetness of the image. It 
would be ideal to have a pencil of very 
brilliant light, which could be directed 
so that it strikes the mirror only, and does 
not reach the screen in any other way. 

3. The box holding the screen is not 
very stable in its present state. Some 
means must be devised for attaching it 
more firmly to the ring stand. 

In conclusion, it seems to me that in 
spite of its disadvantages, the micro- 
viewer has its uses, particularly where 
Its simplicity and 
make it doubly 


equipment is meager. 
ease of construction 
valuable. 


CHARTER MEMBER 
CERTIFICATES 

The Executive Board has approved the 
issuing of certificates of charter member- 
ship if there is sufficient demand to war- 
rant the printing of such certificates. 

Arrangements can be made to issue an 
individually printed and framed certifi- 
cate of charter membership postpaid for 
one dollar. Charter members may place 
orders for certificates with P. K. Houdek, 
Secretary-treasurer, Robinson, Illinois. 

Any member whose original member- 
ship covers the entire period from July 
Ist, 1938, to June 30, 1939, is considered 
a charter member. 


> 
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A Handling of the Topic: Cheese 


EDITH A. PURER 


Herbert Hoover High School, San Diego, California 


In such a wide and interesting field as 
botany the development of topics per- 
taining to the subject may be varied. A 
different approach, which has experi- 
mentally proved its worth, is suggested 
here. It inferentially fosters the hope 
that other botany and biology instructors 
having ‘‘pet’’ or favorite methods may 
feel inclined to present them and make 
them available to all. 

An attempt in that direction was made 
in the study of bacteria and molds in rela- 
tion to the flavoring of cheese. 

In certain cities there exists an oppor- 
tunity to visit a cheese factory, an oppor- 
tunity which may provide an interesting 
and helpful experience. In the absence 
of this advantage, there always remains 
the scheme of substituting samples of 
cheese brought into the classroom by 
members of the class. 

The preparatory step (about a week 
before the time for the proposed project) 
would be to question the pupils along 
such lines as these: Do all cheeses taste 
alike? Have you ever tasted or eaten 
Limburger cheese? Considerable excite- 
ment is thereby aroused, as well as real 
interest in the subject. 

A committee is elected in each class 
whose task it becomes to organize the 
work in order that a better understand- 
ing of the subject under discussion may 
result. Some pupils may volunteer to 
bring small samples of various types of 
cheese ; others may provide favorite kinds 
of crackers. Articles on the subject will 
be sought. One company furnishes a 


very attractive booklet dealing with the 
history and manufacture of cheese, a 


booklet which meets with prompt and 
eager demand. Students promptly sign 
up for reports on specific classes of 
cheese. (With large classes almost in- 
variably the supply of subjects on which 
to report proves inadequate. ) 

On the day selected as ‘‘cheese day’’ 
all the cheeses are labeled and placed on 
the demonstration desk. After the close 
of each report on a particular brand of 
cheese, the girls and the boys form in line, 
each taking a cracker and a sample of the 
cheese just reported on. 

Not only are the historical backgrounds 
of the cheeses given, but also a brief ac- 
count of the process of the manufacture 
of each is dwelt upon, inasmuch as it may 
essentially differ from other such prod- 
ucts. In addition, the fact whether the 
sample in question has been flavored by 
the action of bacteria or of mold is made 
clear. The difference between cheese as 
first made and the process type is ex- 
plained. Its table use in one form or 
another brings a correlation with the 
domestic science department. 

In quite a number of eases, this project 
offered the first opportunity to the young 
people of sampling the various types of 
cheeses and of comparing their flavors. 
The great variety, the difference in 
flavors, the varying qualities of this prod- 
uct impressed many. 

Needless to say, parents become as 
pleasantly interested as the pupils, and 
the comments on the procedure are grati- 
fying. Visiting graduates invariably ask 
about ‘‘the cheese day’’ and it has be- 
come one of the interesting and estab- 
lished practices in these botany classes. 
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Biological Briets 
RUTH SHERMAN 


TROUGHTON, LeG. 

Australian Mammals: Their Past and 

Future. 

Journal of Mammology 19: 401-411. 
November, 1938. 

After their segregation and subsequent 
specialization, the Australian marsupials 
remained fairly stable as to population 
even after the introduction by the aborig- 
ines of the placental dingo dog. Since 
the advent of white population within the 
past 150 years, however, their numbers 
are being fast depleted. Clearing the 
land for stock and crops and destruction 
of vast areas of vegetation by fire have 
removed shelter and food resources. Man 
has attacked marsupials with poisons, 
guns, and traps; while his importation of 
rabbits, foxes, and cats has resulted in 
enormous destruction of native forms. 
At present, of more than 50 original spe- 
cies, five are extinct and 16 nearly so. 
The author pleads for adequate codrdi- 
nated programs in game conservation, 
citing the great but almost unrecognized 
economic value of the marsupials in de- 
stroying insect pests, plant parasites, and 
small herbivores. The entire article is of 
much value in studying the history of 
animal populations, and in comparing 
Australia’s conservation problems with 
our own. 


STEVENS, NEIL E. 
Departures from Ordinary Methods in 
Controlling Plant Diseases. 
Botanical Review 4: 429-445. Au- 
gust, 1938. 


The commonest practices for control- 
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ling plant diseases have been known and 
utilized for a century or longer. Within 
recent years, special methods of disease 
control have developed. Fruits are being 
wrapped in mineral oil-impregnated 
papers for the prevention of storage rots 
and fungal growths ; success has also been 
obtained by storing fruits and vegetables 
under low temperatures in carbon di- 
oxide gas. Heat treatments, usually by 
hot water or steam, have been found effi- 
cacious in freeing seeds, bulbs, and some 
buds of fungi. Yearly alternation of 
acid and alkaline soils is of occasional 
benefit. Trenches containing a mixture 
of soil and heavy oils check the spread 
of root diseases. Conifer seedlings were 
found to resist stem girdle when planted 
leaning towards the south, so that they 
shaded their own stems. 


Harpy, A. C., AND MILNE, P. 8. 
Studies in the Distribution of Insects 
by Aerial Currents. 

Journal of Animal Ecology 7: 199- 
229. November, 1938. 

Using oceanographic technique, a study 
of the distribution of insect ‘‘floaters’’ 
(aerial plankton) was made. Insects in 
this category are small, light-bodied 
forms with relatively large wing surfaces 
but weak powers of flight. They were 
taken in trap-nets at heights of 150 to 
2,350 feet, although few occurred above 
1,000 feet. They were most abundant in 
fairly high temperatures and low hu- 
midity. Their occurrence correlates with 
the flight of insectivorous birds. The 
study also emphasizes the importance of 
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convection currents and wind drift in dis- 
tributing insect pests as far as 150 miles 
from their point of origin. 


Rickett, H. W. 

A Course in General Biology. 

School and Society 48 : 688-692. No- 
vember 26, 1938. 

How can present-day biology, with its 
mass of data and facts be made agreeable 
to the average undergraduate? Mr. 
Rickett feels that the answer is not to be 
found in the average ‘‘survey’’ course 
with its rapid and quite superficial treat- 
ment of the entire field of Science. Nor 
does he feel that the standard course in 
which emphasis is placed on the aeceumu- 
lation of much information of a doubtful 
value to the student in after life meets 
the situation. In his own courses he has 
developed a technique of giving what 
might almost be called ‘‘samples’”’ of biol- 
ogy subject-matter, this sampling being 
of such a nature that the student was not 
given material beyound his grasp nor 
material which would be irrelevant to his 
future activities. A mixture of anatom- 
ical dissections, physiological experi- 
ments, and taxonomic work attempted to 
give the student a grasp of the funda- 
mental coneepts of biology. While not 
extensive in its scope, the author feels 
that ‘‘what they (the students) knew 
they knew well.”’ 


Sticker, W. Huan. 
High School Biology in the Panama 
Canal Zone. 
Secondary Education 7: 186-189. 
November, 1938. 


To anyone planning to work in the 
tropics, this article will prove of real 
value. Humidity, a factor of the environ- 
ment with which we of the north have 
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little trouble, is one of the most trouble- 
some things with which a biologist must 
contend. It plays a role not only in the 
preparation and preservation of speci- 
mens but also in the keeping of chemicals 
and even books. Glue that would be per- 
fectly satisfactory at home softens, fungi 
grow on everything, and what they do 
not injure, insects of myriad forms and 
ferocious appetites devour. Not only 
does one have difficulty with these mate- 
rials, but the forms which are available 
for class use are quite strange and texts 
which are of use in the temperate zones 
must be changed to meet the new condi- 
tions found in the tropics. To offset some 
of these disadvantages, there is the fact 
that new forms are encountered here 
which are interesting to the teacher and 
lend themselves admirably to use in the 
laboratory and class room. 


Bo.tn, Rour L. 
Reappearance of the Southern Sea Ot- 
ter along the California Coast. 
Journal of Mammology 19: 301-303. 
August, 1938. 
The article reports the reappearance of 
a valuable fur animal long considered 
almost extinct. Scattered herds totaling 
about 150 individuals have been sighted 
along an unfrequented portion of the 
eoast near Monterey, California. <A state 
game warden has been appointed to keep 
che animals under strict supervision, to 
aid as much as possible in restoring their 
numbers. (The seal and sea-otter fur 


trade played an important role in the 
settlement of northern California by Rus- 
sian colonists during the first half of the 
nineteenth century. The resultant un- 
eontrolled slaughter added its chapter to 
the annals of wild species decimated by 
man’s attacks.—Ed. ) 
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Editorial Comment 


LOCAL AFFILIATES VS. THE 
NATIONAL 

Out of its swaddling clothes in six 
months is the meteoric rise of the Na- 
tional Association of Biology Teachers. 
During this brief time machinery has 
been perfected where by the association 
is regulated by a constitution and by-laws 
and an executive board. The official 
organ ‘‘The American Biology Teacher”’ 
is on a high plane of journalistic achieve- 
ment capable of challenging its readers 
with the latest developments in the field 
of biology. 

The next step of the association is to 
perfect a group of virile affiliated chap- 
ters. Several local biology groups have 
been functioning for years. Others have 
organized in very recent months due to 
the stimulus of the organization of the 
national, a few more are contemplated 
for the near future or with slight 
encouragement could be conveniently 
organized. 

According to the constitution and by- 
laws of the national, local chapters may 
affiliate with the parent organization. 
At the Richmond, Virginia meeting in 
December twelve local chapters petitioned 
the executive board for such affiliation. 
This group of petitions was granted. 
There is also provision for the voting and 
collection of national dues by the locals. 
Chapters requesting this service are also 
helping to unite the local and national 
in stronger ties. 

There are several ways the national 
ean lend assistance to the locals. First, 
the officers of the national association are 
always willing to give freely of their time 
and effort to take part in their activities 


or appearing on their programs, and 


making suggestions if they are asked for 
the information. 

Second, help may be secured in formu- 
lating a constitution and by-laws for the 
chapter. Third, aid for local member- 
ship drives can be secured thru the na- 
tional by writing Miss Lucey Orenstein 
for plans of procedure. These plans are 
workable because they are the result of 
her efforts in securing New York mem- 
berships. Her suggestions no doubt will 
be of value to the chapter group. Fourth, 
Dr. Miller is ready to aid in securing any 
new prospective members in your area 
that have not already been contacted, and 
has funds available for the purpose. This 
service is free of charge. All the local 
needs to do is to mail him a list of the 
new prospective members and they will be 
circularized through his office. 

There are numerous ways in which the 
locals can help themselves to attaining a 
prominent place in the educational system 
of their area. First they can be of 
service to the individual teachers and 
second they can aid the teachers as a 
group. 

Service to the teachers as individuals 
includes the distribution of free literature 
or that obtained at a nominal fee, and 
cultures of living materials as daphne, 
protozoa and the like. This distribution 
to be made at the regular meetings. 
They can also aid the individual teacher 
by having practical well planned field 
trips in the area staffed by an enthusiastic 
field trip faculty. 

Services to the teachers as a group take 
the form of a constructive study groups. 
This provided the problem selected is not 
too large, direct in its application, and 
of sufficient merit to be worthy of investi- 


(Continued on page 140) 
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Biology Teaching Aids 


TROPICAL FISHES IN THE 
CLASSROOM 

For the past few years, the hobby of 
rearing small tropical fishes has become 
a popular one, and many school rooms 
and homes possess one or more aquaria 
containing a brilliant and varied assort- 
ment of these small fresh-water exotics. 
Their habits often differ as much as their 
appearance, so that breeding and observ- 
ing them offer rich opportunities for 
study. 

Many species, such as angel-fish, zebra- 
fish and other Danios, tetras, and Siamese 
fighting-fish, while beautiful, are some- 
what difficult to maintain and _ breed. 
For the novice without elaborate equip- 
ment, the live-bearing members of the 
semi-tropical Cyprinodont family pro- 
vide a hardy, prolific type of aquarium 
denizen which may be utilized in a vari- 
ety of teaching situations. The family 
includes platys (or moons), sword-tails, 
mosquito-fish, mollies, and guppies. 

The guppy (Lebistes reticulatus) is a 
most interesting member of this group. 
It is quite hardy and in milder climates 
may be kept throughout the year without 
artificial heat. Where winters are more 
severe and the fish are kept in a room un- 
heated at night, an inexpensive thermo- 
statically controlled electric heater may 
be purchased from aquarium supply 
houses to maintain a constant tempera- 
ture of 72-78° F. With the addition of 
a few healthy fresh-water plants, such as 
valisneria or fox-tail, and snails for 
scavengers, the fishes may be easily main- 
tained in a balanced aquarium of one to 
ten gallons capacity. They thrive on a 


diet of dry prepared tropical fish food, 
with the occasional addition of scraped 
raw liver. 

In appearance, the male guppy is the 
smaller and more brilliantly colored, ex- 
hibiting spots and streaks of red, orange 
and black, and areas of blue and green 
iridescence. The female is larger (sel- 
dom exceeding one and one-half inches in 
length, however), less active than the 
male, and is of a more uniform gray 
ground-color without the male’s brighter 
patterns. 

The several types of pigment-cells, or 
chromatophores, may be easily demon- 
strated by killing and fixing the fish for 
four to eight hours in ten per cent. forma- 
lin, removing the skin and mounting it 
on a slide in glycerine after a short stay 
in water to remove most of the formalin. 
The mount may be made more permanent 
by sealing the edges of the cover-slip with 
vaseline, paraffine, or thick Canada bal- 
sam. The black chromatophores (mela- 
nophores) which outline the scales in 
both sexes and form the black portion of 
the male pattern are of particular inter- 
est, appearing under this method in their 
extended condition in a stellate or daisy- 
like form. If the fish has been killed by 
hot water or by decapitation, the melano- 
phores are greatly contracted, and the 
general skin color is much lighter. This 
may serve to illustrate the mechanism of 
color adaptation to light and dark back- 
grounds, which is common in several 
groups of small fishes. Yellow xantho- 


phore cells and guanin erystals which 
produce iridescence may also be observed 
in these preparations. 
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In breeding habits, the guppy is ovo- 
viviparous. Fertilization of the eggs is 
internal, the sperm being transferred by 
means of the modified pencil-shaped anal 
fin of the male. The courtship of the 
males may be frequently observed, as 
they hover before the female with fins 
outspread. The females will produce 
broods of from three to thirty live young 
at twenty-eight-day intervals, the sperm 
from one mating lasting for as many as 
eight subsequent broods of young. If al- 
lowed to remain with their parents, the 
fry should be given floating green plants 
in which to take refuge from their can- 
nibalistie elders. 

Because of these breeding habits, the 
guppy offers an interesting study in life 
history. The testes, a pair of milky white 
glands situated on either side of the body 
above the anal fin, may with only a little 
practice be removed from a freshly de- 
capitated male, or one which has been 
anaesthetized in a very weak aqueous 
solution of chloretone. When erushed 
under a cover slip on a glass slide in a 
few drops of Ringer’s or normal saline 
solution, the testes liberate millions of 
sperm, which will remain exceedingly 
active for as long as ten minutes and 
which may be easily observed under high- 
power magnification. Likewise, the sin- 
gle ovary and oviduct may be removed 
from the female, to show immature and 
mature eggs (the latter very large), and 
embryos in various stages of develop- 


ment. The embryos may be cleared and 


mounted in glycerine, if desired. 

If food and temperature conditions are 
favorable, enough generations may be 
reared during the course of a year to pro- 
vide an interesting study in genetics. 
Strangely enough, most color factors are 


| Mar. 


sex-linked, as are color-blindness and 
haemophilia in human beings. As in 
Drosophila and human inheritance, the 
sex chromosomes are alike in the female 
(XX) and dissimilar in the male (XY). 
Unlike Drosophila, however, the Y-chro- 
mosome can, and frequently does, carry 
genes for color patterns. In most cases, 
the patterns show only in the male, be- 
cause of the drab female 
but females nevertheless transmit their 
X-chromosomes to both sons and daugh- 
ters. From preliminary research by the 
author, the variety known as_ the 
*‘golden’’ guppy appears due to one or 


coloring ; 


more non-sex-linked recessive characters, 
and hence may be used to illustrate sim- 
ple Mendelian inheritance in crosses with 
the dominant wild-type gray variety. 

To summarize, then, we may say that 
the guppy is an easily reared fresh-water 
fish lending itself to studies in balanced 
aquaria, coloration, breeding, growth, 
and genetics. After some experience 
with this commoner species, the class may 
wish to handle other types of tropical 
fishes with even more interesting life 
histories. 

RutH SHERMAN, 
Los Angeles, Cal. 


Exchange Service 


J. L. Sloanaker, 1117 Maxwell Ave., 
Spokane, Wash., can supply lantern 
slides of birds, also chemistry and bird 
magazines. Wants—file of Science Edu- 
cation magazine, which succeeded the 
Gen. Sci. Quar. in 1931. 

L. N. Kolste, Milan, Wash., would like 
to exchange a set of 35 Hunter’s Biology 
for a set of Moon and Mann. 


E 
f 
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The Still Camera in Biological 


Presentations 


LORIS C. OGLESBY 


Head, Science Department, Atascadero Union High School, Atascadero, California 


Much has been written at one time or 
another on materials for the presentation 
of biological material to the high school 
class. The author has found very little 
mention of the camera as a method of 
presentation. Visual education comes in 
for its share of attention but the term 
connotes purchased or rented material 
made up by someone whom the teacher 
and his class do not know and have never 
heard of. 

It is not the purpose of this article to 
minimize the importance of visual educa- 
tion material, but it is the purpose to 
open up a new field for the biology 
teacher—a field that is limited only by 
the teacher himself, his initiative, ambi- 
tion, time, and money available. 

The use of the still camera by the 
teacher to aid him in his problems of 
presentation is the major theme of this 
article. What may be problems to one 
teacher are easily solved by another, and 
yet, no matter how effective a teacher is, 
he can always be more efficient. It is 
with the thought in mind of opening a 
new field for those teachers who have not 
thought of it before and to give the teach- 
ers who have used these methods some 
new ideas that this article is written. 

The still camera is plastie—probably 
more plastic than the moving picture 
camera and certainly cheaper to operate. 
Skill in making good stills comes some- 
what easier to most people than in movie 
Anything that can be taken with 


work. 


a movie camera can be photographed with 
a still camera, and many things that 
could not be reproduced by the movie can 
be by the still. The still camera has the 
advantage in that it does not require a 
series of related subjects to photograph. 
One picture may be all the instructor 
would need to illustrate a point but in 
movie work it would require at least a 
fifty foot roll of film which would run 
through the projector so rapidly that the 
students would not have time to digest 
the material by the time it was all over. 
Too, the technique involved for movie 
making and projection is much more in- 
volved than for the still camera. 

The methods of photography are cov- 
ered so thoroughly in many publications 
that it is not necessary to go into the tech- 
nical details here. There are few people 
who have not had contact with a camera 
in some form or other, but there are only 
a comparatively few people who have so 
completely mastered the camera that they 
know exactly the results that will be 
achieved before exposing the negative. 
The teacher who wishes to make his cam- 
era give him material aid in his teaching 
mist master the instrument. The more 


good photographie literature he reads the 
better mental equipment he will have to 
make good pictures of things that he 
really wants to show. 

The equipment needed is a camera and 
a slide projector with an adapter for the 
size of the slides of the camera. If a 35 


a 
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mm. camera is used a positive trans- 
parenecy can be made from the negative 
and then each frame can be mounted in 
glass instead of having the added expense 
of lantern slide material as needed in the 
larger cameras. A word of caution is 
needed here. The slides will be no better 
than the projector makes them, so it is 
poor economy to save money when pur- 
chasing a projector. 

After a teacher has decided upon the 
type of picture he wishes, he can decide 
upon the camera. The modern miniature 
camera is probably the most versatile of 
all. Color film can be used in them as 
well as the black and white, and the ex- 
pense of operation is cut to a minimum. 
Each frame can be mounted in glass for 
lantern slide or else the whole length of 
film can be left and projected as such. 
There is no question as to the advisability 
of projection. Besides allowing the 
whole class to view the image at one time 
the pictures take on a new meaning when 
projected to large size and viewed at a 
little distance. With a good projector 
and a good screen the slides can be pro- 
jected with reasonable efficiency in a 
fairly light room. 

There are many different priced cam- 
eras on the market, but to the teacher 
who is not photographically minded, it 
might be well to learn to master a cheap 
eamera before going into the highly pre- 
cise instruments which are advertised in 
practically every magazine. A camera is 
a piece of scientific equipment, and, if the 
user regards it as such and himself as a 
scientist, good results will be assured. 
The camera consists of a lens, a shutter, 
and a diaphragm. Each was made scien- 
tifically and together they must be used 
The camera is capable of 


scientifically. 
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producing good pictures if the user is 
capable of taking them. 
many 

graphic finishers who will process the film 


There are reputable photo- 
and make slides for a reasonable sum; 
however, if the teacher is a photography 
enthusiast much of this work can be done 
by him or his class. Added interest is 
taken by the students if they are allowed 
to aid in the preparation of some of the 
material. 

The slides, once made, are permanent 
and can be put in a permanent slide li- 
brary which can be built for the whole 
school, no matter how large. 

The uses of the camera in the presenta- 
tion of biological material are so many 
that it is impossible to mention more than 
a few of them. Nature study and nature 
appreciation are the things one thinks of 
at first, but there are many others. Hu- 
man anatomy and physiology can be pre- 
sented with the camera as well as a sur- 
vey of animal and plant life. The author 
has made several microphotographs of 
cell division and these, coupled with pic- 
tures of diagrams, have aided immeasur- 
ably in the presentation of mitosis and 
meiosis. 

Nature study and appreciation cer- 
tainly should come in for major consid- 
eration in any functional course in high 
school biology. With our present-day 
transportation there are few teachers who 
could not have interesting and valuable 
summer experiences which could be re- 
corded on color film and later made into 
glass slides. The number of biology 
classes which cannot take field trips is 
tremendous. In lieu of field work a series 
of color slides would do wonders to stimu- 
late interest and a desire to learn within 


a group of students. 
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All biology teachers who are worthy of 
the name are lovers of nature and all 
nature means. To bring nature to the 
class room is a problem that only a few 
have solved. ‘*Canned’’ visual education 
is better than nothing but the teacher can 
put life, interest, humor, and color in 
lantern slides that he, himself, has taken. 

There are few places in the United 
States which are not within a few hours 
automobile drive of natural beauty. 
There are few places outside of the cities 
which are so completely civilized that all 
wild life has vanished. Initiative and 
patience are all that are necessary to 
make a series of marvelous nature slides. 

The uses of the camera within the labo- 
itself are tremendous. Micro- 
scopic life, stained and prepared micro- 
scopic slides, diagrams, and charts all 
lend themselves to the camera. Most of 
the better 35 mm. miniature cameras can 
furnish a microscopic attachment, but, if 
the camera maker doesn’t make an adap- 
ter, one is easily made with a ring stand, 
clamp, and a piece of black paper. The 
ring stand and clamp are used to hold 
the camera and the black paper to exclude 
extraneous light. 

Diagrams lend themselves very nicely 
to picture taking provided that the dia- 
grams are inked on white paper with lines 
sufficiently large to show well. The au- 
thor had the privilege of taking an ad- 
vanced course in cytology, and the draw- 
ings made of mitosis and meiosis proved 
very satisfactory for class room use. 
Most teachers by looking back through 
their college laboratory material will find 
ideas if not subject matter. A few of the 
many diagrams that can be drawn and 
photographed are Mendelian heredity, 
osmosis, stem structure, reproduction, 
photosynthesis, respiration. There are 
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many others but these few may give some 
ideas as to what can be done. 

It is not believed that any class has 
enough charts. This may be due to any 
of several reasons with expense probably 
being the major item. Room for these 
charts plays a very important part. 
Charts are easily photographed in color 
and, once photographed, they take up lit- 
tle room and the expense is cut to a point 
where the average school can afford them. 
Care must be taken that no copyright 
laws are violated when photographing 
charts for classroom use. 

teacher’s own experiences, his 
thoughts and reactions are the motivating 
forces in the class room. The author has 
found no better method of presenting 
these than through the camera. The 
camera, if recording the teacher’s own 
experiences, gives him a chance to add the 
necessary human interest to make a biol- 
ogy course alive and functional. 


REQUEST FOR COURSES 
OF STUDY 

Ross Clover of San Juan Union High 
School, Fair Oaks, California, would like 
te receive unit or lesson outlines for year 
courses in biology from teachers through- 
out the United States. It is desired that 
the topic sequence for the entire school 
year be given, together with the reasons 
why such an order is followed. Informa- 
tion on the location and size of the school 
and on community industries would be 
very helpful. A survey of such material 
would give some idea of the relative 
popularity of biology courses presented 
through the ‘‘types,’’ ‘‘ prineiples,’’ and 
‘*svstematic’’ approaches. The data re- 


eeived will be summarized in the AMERI- 
cAN BroLocy TEACHER. 
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Suggestions for Laboratory Work 
in Bacteriology tor High 


School Students’ 


CURTIS M. HILLIARD 


Professor of Biology and Health, Simmons College 


Bacteriology is a live and growing 
subject. It has many every-day applica- 
tions which can be observed by children 
of high-school age. It seems desirable 
that high-school biology courses include 
some discussion and simple demonstra- 
tions or experiments about bacteria. Be- 
eause of difficult laboratory techniques 
and the need of rather specialized and 
expensive equipment bacteria do not 
lend themselves well to highly detailed 
study at the secondary school level. 

In response to a request from the New 
England Biology Teacher’s Association, 
the author has attempted to prepare a 
few notes on very simple exercises that 
might be carried out in high-school biol- 
ogy laboratories, and which will give a 
slight first-hand acquaintance with bac- 
teria, and the methods of bacteriology. 
Nothing original is claimed for these 
suggestions, but if they are used for 
demonstrations or for class work with 
appropriate comments by the instructor 
as to the importance of each step in the 
exercise and discussions on such matters 
as distribution of micro-organisms in 
nature, the relation of microbes to food 
spoilage and fermentation 
surgical asepsis, first-aid treatment, the 


generally, 


evele of the elements, and infection and 


* A paper presented before the New England 


Biological Association. 


immunity, they may be of educational 
and practical value. 

A list of the minimum materials re- 
quired, and instructions for eight sam- 
ple exercises follow. 

The following equipment and mate- 


rials are necessary : 


1. Microscope with at least 4 milli- 
meter or } inch objective. 

2. Test tubes. 

3. Petri dishes. 

4. Pipettes. 


5. Microscope slides. 

6. Cover slips, #1. 

7. Wax pencils for marking on glass. 
8. Non-absorbent cotton. 

9. At least 1 strain, methylene blue, 


best. 

10. Cromel wire, #22 gauge, for in- 
oculating needles. 

11. Nutrient agar, nutrient broth, nu- 
trient dextrose broth. (These 
may be purchased in powdered 
form from the Difco Labora- 
tories, Inc., Detroit, Michigan, 
and are prepared merely by 
adding to water as directed. ) 

12. Pressure cooker, or autoclave; 
dry oven. 

Exercise I. Infusions: To show that 
bacteria will grow in any organic 
infusion and putrefaction, 
and that all bacteria are not killed 
by heat. 


cause 


Place beans, or meat, or any organic 
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material in 2 test tubes marked ‘‘1’’ and 
“92.’? Fill half-way with tap water, and 
plug with non-absorbent cotton. Bring 
tube 1 to boiling point, and keep at this 
temperature for a few minutes. Set both 
tubes aside in a warm place. Examine 
at the end of one to five days, noting evi- 
dences of growth by appearance and 
odor of infusions. 

After demonstrating method of steril- 
izing the inoculating needle in a flame, 
and its use in transferring material, 
have students prepare liquid and 
stained mounts from each tube for ob- 
servation under the microscope. 

Observe variety of cells in un-heated 
tube as compared with heated tube. 
Look for endospores and discuss their 
great significance in relation to steriliza- 
tion procedures. In liquid mounts, ob- 
serve motility. 


Exercise II. Bio-Chemical Changes 
Caused by Bacteria 


(a) Obtain bottles of pasteurized and 
raw milk. Pour off the cream and give 
each student two test tubes containing 
approximately 10 centimeters each of 
fat-free milk. Add either litmus solu- 
tion or some other indicator to each 
tube, and have different students place 
these tubes at varying temperatures, as 
in the refrigerator, in a warm closet, and 
in the room. 

Note from day to day progressive 
changes in the color, viscosity, and diges- 
tion of the casein in the different sam- 
ples, and record and explain them. 

(b) Prepare sugar broth in either 
Smith Fermentation Tubes, or test tubes 
with small inverted vial introduced. 
Sterilize in pressure cooker. Have stu- 
dents inoculate with bits of yeast cake, 
scrapings from the skin of fruit, water 


from the toilet, tap water. Place these 
in a warm place and observe from time 
to time for the production of gas. 

(e) Place a small wad of moistened 
cotton in test tubes. Peel a potato and 
cut in strips that will fit into the tubes. 
With the inoculating needle streak dust, 
warden dirt, infusions, or other material 
on the surface. Plug with cotton and 
leave at room temperature. Usually 
pigment-producing yeast or bacteria will 
develop. 

(d) Inoculate gelatin media with bac- 
teria from infusions. Keep in a cool 
part of the room and observe from time 
to time for liquefaction of the gelatin. 


Exercise III. Distribution of Bacteria 


(a) Prepare agar media and sterilize 
in test tubes. Pour the liquefied agar 
into petri dishes under aseptic precau- 
tions and allow them to harden. Stu- 
dents are given these plates. They may 
expose them to the air in quiet places, in 
dusty atmosphere, or in front of the 
ventilator duct, exposing for five min- 
utes. They may breathe gently on a 
plate to show normally expired breath 
sterile, and cough violently on another 
to show that bacteria-bearing droplets 
are ejected. Others may divide the 
plate into two or more sectors with the 
wax pencil and touch finger tips and 
lips to either half. <A bit of saliva, a 
short hair, or any material may be 
spread upon, or placed upon the agar 
surface. A fly or any insect may be 
allowed to crawl over the surface. 

Plates are incubated and examined in 
from two to four days for the number 
of colonies (individual growths) that 
develop. 

(b) With a sterile knife, an apple or 
other fruit may be laid open and serap- 
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ings from this with a sterile needle may 
be planted on the media. A frog may be 
pithed and dissected, and material from 
the body cavities, the blood, or tissues, 
may be tested for sterility by touching 
with a sterile needle and then streaking 
the agar plates. (Plates should always 
be made to control the sterility of media 
and glassware. ) 


Exercise IV. 

Several pairs of tubes of nutrient 
broth to which are added, respectively, 
a small and a relatively large amount of 
salt, sugar, vinegar, and any proprietary 
disinfectants are inoculated with bac- 
teria obtained from previous exercises. 

After four days, note the growth in 
tubes with the least amount of antisep- 
tics, and its absence in those of greater 
concentration. 

If dyes such as fuchsin or gentian vio- 
let are available, test these by adding 
varying dilutions to broth and inoculat- 


Action of Antiseptics 


ing with different organisms. 

Transfers from tubes showing no 
growth to sterile tubes of broth contain- 
ing no antiseptics will frequently show 
bacteria arrested in growth, rather than 
killed. 


Exercise V. Disinfection 


Make up aqueous dilutions with pro- 
prietary disinfectants as recommended 
on the labels. Inoculate with any bac- 
teria and after five to fifteen minutes, 
transfer aseptically a loop to sterile 
broth to see whether all bacteria have 
been killed, as will be indicated by sub- 
sequent growth. 


Exercise VI. Disinfecting Action of 
Light 


Melt tubes of agar, and after they 
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have cooled to a temperature that can be 
borne by the hand, inoculate and pour 
into plates. Paste a piece of dark paper 
in the shape of a letter, or some other 
shape over a portion of the bottom of 
the plate. 
light for an hour and ineubate. The 
plate will show growth only in the 


Invert, and expose to the sun 


shaded areas. 


Exercise VII. 
Growth 


Bacteria, and Plant 


In the fall or spring, students may 
bring to class clover plants showing root 
nodules. Their function in fixing nitro- 
gen for the plant may be explained. 
The nodules may be crushed, and the 
contents stained to demonstrate the baec- 


teria involved. 


Exercise VIII. Body Bacteria and 
Pathogenic Bacteria 


Obtain applicators from the drug 
store and have the students swab one 
another’s throats. Wash off in a drop 
of water on a clean glass slide. Dry and 
stain with methylene blue, and examine 
slides under the microscope. 

Both staphylococcus (spherical forms 
in clumps), and streptococcus (spherical 
forms in chains) will usually be found 
present. They are  indistinguishable 
under the microscope from the pus-form- 
ing and blood poisoning varieties of bac- 
teria. 

Slides may be obtained from your 
Board of Health to be used for demon- 
strating tubercle bacilli and other patio- 
genic forms. 

Trips to the local Board of Health 
Laboratory ana to a milk plant for 
observation and demonstration may be 
helpful. 


% 
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Notes and News 


NEW ENGLAND BIOLOGICAL 
ASSOCIATION MEETING 

On January 14, the N. E. B. A. met at 
Boston University. In spite of bad driv- 
ing conditions, the attendance was very 
Mr. Leo J. Fitzpatrick, the presi- 
dent, presided. 

Miss Elna I. Perkins, Edueational See- 
retary of the Massachusetts Tuberculosis 
League, spoke on ‘‘Opportunities For 
Correlation Of Health Edueation And 
Biology Instruction.’’ She stressed the 
need for all teachers in a school whose 
work included any phase of health teach- 
ing, to meet, discover what each was 
doing, and how many students were being 
reached. Such a procedure, she pointed 
out, would show that only an eleventh or 
twelfth year course, taught by a full time 
health teacher, would give the students 
the information they want and need at 
the time when they can best receive it. 
Miss Perkins also cited recent studies, 
showed materials available free to teach- 
ers, and showed a fine sound moving pic- 
ture on tuberculosis, which is loaned free 


good. 


to schools. 

Dr. Lloyd C. Fogg, Associate Professor 
of Zoology, University of New Hamp- 
shire, and Director of Isle of Shoals Ma- 
rine Biological Laboratory, showed slides 
and motion pictures of the Isle of Shoals, 
the University of New Hampshire Bio- 
logical Station there, the buildings, labo- 
ratories, flora and fauna, and student life. 
New England biology teachers learned 
that a fine summer combination of work 
and play was easily available to them at 
Isle of Shoals. 

A brief announcement of a new film 
service recently started at Boston Univer- 
sity was made by Dr. Brenton R. Lutz, 
Chairman of the Biology Department of 


Boston University, who was host of the 
dey and an afternoon speaker. 

‘*A Method of Teaching Vertebrate 
Animals in a High School Biology 
Course’’ was the subject on which Mr. 
Ralph C. Bean, Head of the Science De- 
partment, Girls High School, Boston, 
spoke. He emphasized the need of sup- 
plying background for city bred stu- 
dents, told how he did it, and gave useful 
bits of technique, and chances for corre- 
lation within the subject. 

A collection of recent biology texts, 
work books, and tests, was shown by Miss 
Harriet M. Fogg, of North High School, 
Quincy, together with mimeographed 
lists of the materials shown. Members 
were asked to comment briefly on the ma- 
terials shown if they had had experience 
in using them. It was felt that this would 
be a valuable guide to those contemplat- 
ing the purchase of new texts. The ma- 
terials were on exhibit before and after 
the meeting and during the lunch hour. 

Following luncheon, the afternoon pro- 
gram opened with a report of the dele- 
gates to the American Association for the 
Advancement of Science meeting at 
Richmond, Va. 

A paper by Dr. Brenton R. Lutz, en- 
titled ‘‘Physiological Responses to Oxy- 
gen Lack,’’ proved to be interesting, en- 
lightening, and especially timely because 
of the huge impending government air- 
plane program and the interest in strato- 
sphere flights. Dr. Lutz used slides to 
illustrate his talk. 

The next meeting of the New England 
Association will be held on March 18th. 

Harriet M. Foae, 
Corresponding Secretary, 
North High School, 
Quincy, Mass. 
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NORTHERN INDIANA BIOLOGY 
TEACHERS ORGANIZE 

The first meeting of the biology teach- 
ers of northern Indiana was held on 
Saturday, January 27th, at Rochester, 
Indiana. The program was a discussion 
on ‘‘ Workbooks”’ lead by Mr. Arthur L. 
Smith, of South Bend, Indiana. With a 
free participation and open discussion all 
present were pleased with the program. 
They have made plans for a continuation 
of their meetings. 

The second meeting of this group will 
be held on April 15th. The topic will be 
‘*Field Trips.’’ If the weather permits 
an actual field trip will be part of the 
program. All members of the National 
Association who are located in northern 
Indiana or nearby are urged to get in 
touch with the officers of this new group 
for details of the next meeting. All 
biology teachers will be welcome. 

The officers elected at the first meeting 
are as follows: 


Mr. Howard H. Michaud, Chairman. 
North Side High School, 
Fort Wayne, Indiana. 


Mr. A. B. Krom, Secretary-Treasurer, 
288 N. Miami St., 
Wabash, Indiana. 


KANSAS UNIT 

The Kansas Unit of the National Asso- 
ciation of Biology Teachers had its first 
state-wide meeting Saturday, February 
4. at Wichita in conjunction with the 
Council of Administration of the State 
Teachers Association. The officers, execu- 
tive board, and chairmen of the commit- 
tees had a breakfast meeting preceding 
the regular program. 

Fifty teachers of biology were in at- 
tendanee. Among those present were col- 
lege professors, junior college instructors, 
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a few superintendents, but mostly class- 
room teachers. Every section of the state 
was represented. 

The meeting was an enthusiastic one. 
Eight new members were added, making 
the paid-up membership fifty-six. The 
Constitution and By-Laws Committee 
presented a constitution by-laws 
modelled after that of the National As- 
sociation, which were adopted. The pres- 
ent officers and committees of the Asso- 
ciation were continued until the next 
annual meeting. 


BIOLOGY TEACHERS’ CLUB 
OF SOUTHWESTERN 
PENNSYLVANIA 

The Biology Teachers’ Club of South- 
western Pennsylvania is now meeting 
monthly from September through May 
in the Cathedral of Learning, University 
of Pittsburgh. Field trips will be a 
regular feature of September, April and 
May. 

Dr. Peter Gray, associate professor of 
biology, and Dr. Samuel Willims, pro- 
fessor of biology, will address the mem- 
bers at the March meeting. 

At the first meeting of the National 
Association of Biology Teachers with the 
A. A. A.S. in Richmond, Virginia during 
the Christmas holidays the Club was 
represented by two of its members, Anna 
Conn, Uniontown High School and Marie 
Knauz, Peabody High School. 

At the Richmond meeting this Club was 
made a chapter of the National Associa- 
tion. 

Officers for the year 1938-1939 are: 

President, Clifford Winnette, Canens- 
burg High School. 

First Vice President, Glen Burig, Fay- 
ette City High School. 

Second Vice President, Edna Higbee, 
University of Pittsburgh. 
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Secretary, Georgianna Taylor, Bridge- 
ville. 

Treasurer, Anthony 
perial High School. 


Miklaucic, Im- 


ROUND TABLE STRENGTHENS 
TIES WITH NATIONAL 


The Chieago Biology Round Table is 
striving to hold number one position 
among affiliated chapters of the National 
Association of Biology Teachers. At a 
recent meeting they voted to hold an elec- 
tion of national officers as prescribed by 
the national constitution. They also plan 
to collect dues for the national together 
with local Round Table assessments. In 
addition a committee of past presidents 
and advisors has been appointed by 
President Lichtenwalter to perfect their 
constitution and by-laws to conform to 
the provisions of the constitution and 
by-laws of the national association. 

Plans for the spring meetings of 1939 
are near completion. They include five 
meetings. The first was in January, sub- 
sequent meetings on February and March 
twenty-fourth, and May twelfth and 
twenty-seventh. These meetings are all 
open to any interested person that desires 
to attend. With the exception of the 
May twenty-seventh meeting which will 
be a field day, the meetings are held in 
the Medical and Dental Arts Building 
Cafe on the twenty-third floor. The 
meetings begin at 6:15 P. M. and econ- 
sist of a dinner with an appropriate 
program following. 

The January meeting was in the form 
of a panel discussion. The subject was 
“The Function of Seience Clubs in 
Biology Teaching.’’ The leader was Dr. 
O. D. Frank of the Chicago University 
High School. The guest leader was Miss 
Frances Chase of the Detroit, Michigan, 


Huchins Intermediate School. Miss 
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Bessie Bell of Morgan Park High School, 
Chicago, Miss Thelma Jones of Bowen 
High School, Chicago, and Miss Jessie 
Potter of Parker High School, Chicago, 
were the other panel members. The five 
members of the panel are all experienced 
enthusiastic sponsors of science clubs. 
Te discussion revealed that some schools 
have several clubs all for a definite but 
different purpose in the biology depart- 
ment. 

The members are looking forward to 
the spring field day which is being pre- 
pared for May twenty-seventh. It will 
be an all day outing with a strong set of 
faculty leaders. Mr. Danniel and his pro- 
gram committee are selecting the faculty 
leaders from an extensive list of special- 
ists from the Chicago region. The loca- 
tion of the area to be covered for the 
trip will be one of the many accessible 
spots in the Chicago area. 

M. C. LicHTENWALTER 


THE DETROIT BIOLOGY CLUB 

Ten biology teachers organized the 
Detroit Biology Club between 1895 and 
1900 for the purpose of reviewing and 
discussing magazine articles dealing with 
Biology. It has had a steady growth 
since that time and now there are over 
one hundred members, including teachers 
of general science and nature study. The 
area served is all of Detroit and cities 
within a radius of twenty-five miles. The 
elub voted last year to affiliate with the 
National Association of Biology Teach- 
ers. The present officers are: President, 
M. A. Russell, Highland Park Junior 
High School; Secretary, Miss Edith 
Egloff, Hutchins Intermediate School, 
Detroit; Treasurer, Harry Hatcher, 
Highland Park Junior College. 

M. A. RusseLu 
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gation. Perhaps the writing of syllabi or 
the study and classification of the local 
fauna or flora would be a worthwhile and 
interesting problem for investigation. 

Possibly there are certain local condi- 
tions that need to be studied or investi- 
gated. Just because you are a minority 
group is no reason for not studying local 
problems. Chicago is a good example. 
There was a misinterpretation of biology 
certificates as issued by the Board of Edu- 
cation for teachers. A delegation of mem- 
bers was selected, the proper authorities 
were approached and the situation 
clarified. 

There is no limit to the service the 
local group can render its members as 
individuals or as a group. But the local 
should be well organized to start with. 
It should have a sufficient staff of officers 
including a president, assistants, record- 
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ing secretary, and corresponding secre- 
tary (to contact other groups and the 
national), and treasurer. Two important 
committees should be maintained includ- 
ing a membership committee, and a pro- 
gram committee as well as others as the 
need may arise. Between meetings the 
executive board should plan how the or- 
ganization may be improved. Active 
constructive programs should be pre- 
sented and sufficiently advertised well 
in advance of the meeting date. <A 
calendar should be prepared if several 
events are to be held during the year. 

In conclusion the local affiliated chap- 
ters need the strength of the national; 
and the national needs the support of the 
local chapters. Both should work to- 
gether. The several problems of the 
local groups are problems of the national. 
The latter stands ready to aid in any 
capacity that is needed. 

M. C. LicHTENWALTER 


BOOKS 


GILBERT, MARGARET SHEA. Biography of 
the Unborn. Baltimore : Williams and 
Wilkins Co., 1938. 132 p. $1.75. 

This book that won a one thousand dol- 
lar award is a logical account of an inter- 
esting yet unknown time in every one’s 
life. It tells the story of the development 
of the human infant from fertilization to 
birth. The story is easily read. The nine 
months of life before birth is described 
chronologically. It describes the embry- 
onic development, fetal life and birth. A 
chapter on twins, variations and malfor- 
mations is included. 

Students of biology will profit by sup- 
plementing the textbook and laboratory 
course in embryology with this account 
of a very dramatic event in every life. 


Biology teachers will note the number 


of times lower life js referred to. This is 
a significant idea when teaching the clas- 
sification of plants and animals. 

The story is dignified and delicately 
yet truthfully told. It will appeal to and 
fascinate the most sensitive reader. The 
average reader and especially the pros- 
pective parent curious about this un- 
known and unremembered period of his 
life, will find this book aceurate and re- 
liable for this undiscussed subject. Clear 
diagrams, a glossary, and a lack of an 
abundance of technical terms attract the 
layman to the book. 

—Errie M. Hess 


Huntineton, Tomorrow’s 
Children. New York: John Wiley 
and Sons, 1935. 139 p. $1.75. 


It may well be said that America’s 
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future will lie in the hands of the chil- 
dren that are being born every minute 
now. What assurance have we that they 
will be physically and mentally sound? 
Can anything be done to provide against 
the inheritance of poor qualities among 
human beings? 

‘*Tomorrow’s Children”’ is written for 
people genuinely interested in improving 
the biological inheritance of the race. 
The material in the book consists entirely 
of questions and answers clearly stated 
in non-technical language The questions 
explain the ideals, principles, purposes 
and methods of the science of eugenies. 
Practically every phase of eugenics is 
touched upon, from various methods of 
limiting the population to ways of im- 
proving its quality. 

This work is one of the most authori- 
tative sources of information available 
pertaining to eugenics. It was written 
by Dr. Ellsworth Huntington, Research 
Associate in Geography at Yale Univer- 
sity, with the active cooperation and c¢ol- 
laboration of many distinguished §sci- 
entists. 

—E.woop D. HeEtss 


RosENDAHL, C. O., AND Butters, F. K. 
Trees and Shrubs of Minnesota. Min- 
neapolis: The University of Minne- 
sota Press, 1929. 385 p. $3.00. 

This treatise on the trees and shrubs of 
Minnesota has been prepared with ex- 
traordinary care. While it has been 
written primarily for the use of amateur 
botanists, it will also meet the needs of 
students studying botany in colleges and 
universities. 

The text deals with 47 families, 107 
genera, 324 species, 40 varieties, 14 forms 
and 18 hybrids. <A total of 250 species 
and varieties are illustrated. 

—E.woop D. HEtss 


A.L. Biological Terms. New 
York: Department of Biology, College 
of City of New York, 1937. 157 p. 


Dr. Melander has presented here a 
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Biology Teaching Aids 


Thirty-one Instructional Sound Film 
Subjects Produced in Collaboration with 
Leading Subject Matter Specialists Now Ready 


PLANT LIFE SERIES 
Plant Growth, Roots of Plants, Leaves, 
Flowers at Work, Seed Dispersal, Fungus 
Plants, The Dodder, Plant Traps. 
ANIMAL LIFE SERIES 
The Frog, How Nature Protects Animals, 
Beach and Sea Animals, Tiny Water Ani- 
mals, Butterflies, Moths, Beetles, Pond 
Insects, Aphids, The House-Fly, Spiders, 
Birds of Prey, Thrushes and Relatives, 
Animal Life, Reactions in Plants and 
Animals. 


PHYSIOLOGY SERIES 


Mechanisms of Breathing, The Heart and 
Circulation, Body Defenses Against Dis- 
ease, The Nervous System, Reproduction 
Among Mammals, Digestion of Foods, 
The Alimentary Tract, Heredity. 


Others are to be Prepared 
Write for Descriptive Literature 
ERPI CLASSROOM FILMS INC. 


85-11 Thirty-Fifth Ave. 
Long Island City, N. Y. 


The Turtox rat cage unit illustrated here is 
an efficient, compact unit ideal for nutrition or 
breeding experiments requiring units suitable 
for up to three or four animals. 

So constructed that wastes pass out of cage 
snd may be removed easily without washing. 
The food and water dispensers are externally 
serviced and cannot be contaminated by the 
snimals. Size of cage proper is 9x 9 inches. 
Price complete with water fountain and 


(Specify No. 220A430) 
GENERAL BIOLOGICAL SUPPLY Howse 


Incorporated 
761-763 EAST SIXTY-NINTH PLACE 
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brief text which meets a long-felt need 
for the busy biology teacher and student 
who do not have the time to delve into the 
origin of the many biological terms which 
are encountered from day to day. The 
book consists of two parts. Part I deals 
with a general treatment of several as- 
pects concerning biological terminology. 
The discussion on ‘‘Classical Sources’’ 
explains the origin of many apparent 
meaningless biological terms. The author 
shows that in the evolutionary changes 
which have affected languages many terms 
are now used with meanings greatly al- 
tered from that of the original. For 
example, a skeleton to the ancient Greek 
implied a dried mummified carcass. The 
discussion on ‘‘Mistaken Derivations’’ 
warns us of the pitfalls which may await 
us should we attempt to be too literal. 
Rules for pronounciation are given to- 
gether with a list of approximately 150 
biological terms often mispronounced. A 
perusal of the list would probably offer 
some surprises to many biologists, as it 
did the reviewer, in that he found there 
words in almost constant use, yet mispro- 
nouncing them all along. A rather ex- 
tended list of the more common biological 
suffixes are given, together with their 
derivation, part of speech they form, 
what they signify, and examples. The 
list of prefixes, especially those of foreign 
derivation, are helpful. Rules for form- 
ing plurals and the complete Greek alpha- 
bet with English equivalents are also 
given. 

Part II, which comprises 94 pages of 
the book, contains a list of approximately 
2,000 stems of the more common biolog- 
ical terms which the student of under- 
graduate biology is most likely to encoun- 
ter. Often the entire word is given. The 
etymology is given and the language from 
which they came. Accentuation of the 
terms is a feature of the list. It is not the 
intention of the author that this list serve 
as a glossary or as a dictionary, but ‘‘is 
presented as an inspiration toward an ap- 


Have You Examined 


Kroeber and Wolff's 


ADVENTURES WITH 
LIVING THINGS 


A General Biology 


Stimulating presentation. Simple lan- 
guage with gradual introduction of 
scientific terms. Emphasis on fune- 
tions of living things and on social 
aspects. Excellent illustrations closely 
related to text. Comnrehensive exer- 
cises, problems for discussion, and 


activities program. 


® 
D.C. HEATH and COMPANY 


Boston New York Chicago Atlanta 
San Francisco Dallas London 


preciation of the foundations of biolog- 
ical terminology.”’ 

The author’s manner of writing is free 
and his style is lucid. Disregarding its 
brevity, the book should prove of value to 
teachers and students of biology who, as 
most of us do, experience difficulty with 
biological terminology. 

—J. A. TRENT 


SOUTHERN BIOLOGICAL SUPPLY C0., Inc. 
517 DECATUR ST. 
NEW ORLEANS, LA. 

CATALOGS ON 
REQUEST 


Demonstrate Nature’s 


INSECT Balance 


Breeding methods adopted 
PARASITES for classrooms 
No special equipment 
required 


CALIFORNIA INSECTARIES, INC. 
1612 W. Glenoaks Blvd. Glendale, Calif. 


The Life-size Sexless Torso and Head 
Mode! illustrated here is dissectible from 
front and back into 13 parts. It is care- 
fully made of fibrine composition with all 
parts readily removable and with all or- 
gans and structures accurately shown and 
clearly colored. The model is light in 
weight and especially serviceable for use 
in class work because it will stand up well 
under the hard usage a teaching aid of 
this nature must necessarily receive. 


The teaching value of this model is 
suggested by the fact that 317 structures 
are accurately located on the model and 
identified in the Teacher’s Manual. The 
period of usefulness of this model has 
been greatly lengthened by the standard- 
ization of parts so that replacements and 
repairs if needed are readily made at 
small expense. 


This model meets high school and col- 
lege requirements for courses in health, 
hygiene, physical education, physiology 
and biology. Complete model with cloth 
cover and Teacher's Manual ...... $139.50 


Y9 Life-size Sexless Torso and Head Model 


The Life-size Sexless Torso and Head Model described above is one of 32 excellent models produced 
in our Chicago Studio. These models are designed and produced by skilled artists and craftsmen. 
They are made of fibrine composition and are strong, light in weight, fully colored, washable and are 
not easily chipped or broken. We believe these models are more serviceable than any others made in 
America. Our representative in your State will be glad to call and demonstrate our material ard give 
full information, or write for circular S6c illustrating and describing these models. 


DENOYER-GEPPERT COMPANY 


5235 Ravenswood Avenue 


Chicago, Illinois 


POWERS & POWERS 


High Grade Microscopic 
Preparations 
Send for Illustrated Catalog 


Lincoln, Nebraska 


P L A N T Complete outfits with chemi- 


cals and directions, adapted 


for class room experiments. 
C U L T U R E Priced from $3.00 to $38.50 


CALIFORNIA INSECTARIES, INC. 
Biological Service Dept. 


1612 W. Glenoaks Blvd. Glendale, Calif. 


THE NATIONAL ASSOCIATION OF BIOLOGY TEACHERS 


MR. P. K. HOUDEK, Sec’y-Treas. 
ROBINSON, ILLINOIS 


Enclosed please find $1.00 in payment of my membership dues (including 
subseription to The American Biology Teacher) for one year. 
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EASY 
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THOROUGH 
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UP-TO-DATE 


Write for a chart showing the 
inexorable logic of its organization 


HENRY HOLT AND COMPANY, INC. 
San Francisco 
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Lantern Slides 
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Laboratory Glassware 
Bird Skins and Mounts 
receipt of your request. 


Dissecting Instruments 
Bacteriological Reagents 
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Microscopes, Microtomes and 


THE ALDEN H. FORBES 
LABORATORIES 


1710 RENTON AVENUE, WEstT VIEW 


Accessories 
Prompt Quality 
Service NYSS@ Guaranteed 


New York Scientific Supply Co. 


(Formerly N. Y. Biological Supply Co.) 
111-113 E. 22nd St., New York, N. Y. 
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No. 2000 “DURABLE” Model of Female Torso 


Are all models fragile? 


‘**DURABLE”’ Models, made of Pressed Paper, containing no 


Plaster will not chip or break with reasonable handling . . . for 
Pressed Paper is merely paper with an added adhesive 

molded under great pressure . . . whereas models made of 
Plaster or compositions containing Plaster are fragile .. . and 


may chip and break readily. 
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“DURABLE”? HUMAN ANATOMY Models include . . . the | 
Brain, Ear, Eye, Heart, Teeth, Torso, and other organs and | 
systems. 


‘*DURABLE”’ ZOOLOGY Models include . . . the circulatory 
systems of Bird, Fish, Frog, Human, Rabbit, and Tadpole. . . 
Crayfish, Earthworm, Mussel, Frog, Grasshopper, Hydra, Inseet 
Life Histories and others. 


Write for details, stating, if you please, models of special interest. 
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Spencer Microscopes 


... meet every teaching need... available 
in a wide price range 


No. 33. A high quality advanced lab- 
oratory instrument, generally selected 
for higher magnifications such as are 
required for bacteriological work. Ac- 
commodates all standard Spencer mic- 
roscope accessories. Equipped with 
coarse and fine focusing adjustment, 
fork type rack and pinion substage, 
achromatic objectives with 1.25 N.A. 
condenser. 


No. 63. A sturdy, precision instru- 
ment for routine laboratory use. 
Equipped with coarse and fine focus- 
ing adjustment; large stage with iris 
diaphragm. Will accommodate sub- 
stage condenser. 


No. 66. <A moderately priced, stand- 
ard size elementary laboratory instru- 
ment for biological work. Equipped 
with coarse and fine adjustment, re- 
volving disc diaphragm and concave 
mirror. Highest quality optical and 
mechanical parts. Not designed to 
accommodate substage condenser. 


No. 74. A low cost, standard size stu- 
dent instrument for classroom work 
requiring magnifications up to 360 X. 
Equipped with coarse adjustment, 
durable bakelite stage. revolving disc 
diaphragm, concave mirror. Finished 
in baked enamel with chromium 


plated parts. 


Write Dept. G58 for complete details on Spencer Microscopes. 


Spencer Lens Company 
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A-1 and A-1/Y¥ 
Bakelite handles of perfect balance and scientifically 


] designed for maximum efficiency and comfort have 
° | po molded into them scalpel blades made of highest 
| grade cutlery steel. 
| % A-40 Razor blade Knife “Super- Knife” 
| lakes standard double edge razor blade. Particu- 
i} 2z, ‘ larly well adapted for use in the blology laboratory, 
1 | “3 ‘, but also generally useful. Note that the blade can 
ih) ‘ be turned around or changed In a jiffy and that the 
| | | ‘ full length of the cutting edge can be used. Each In 
envelope with directions. 
SAMS 0. 
\ 
Our special catalog No 125 illustrates and descr. bes our 
a complete line of “Dissecting Instruments and Sets, and ‘ 
a AN Science Students Supplies.” A copy will be gladly sent 
= on request. : 
Quotations gladly supplied—please mention quantity. , 
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FOR SIMPLIFIED 
PRACTICAL TRAINING 
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B&L BALOPTICONS 


B&L Type H Microscopes are similar 
in all operating essentials to the instru- 
ments used in science and industry ; they 
also are invaluable in familiarizing the 
student with microscopical technique he 
may be called upon to use in his business 
or professional life. For full informa- 
tion send for Catalog D-185. 


B&L Balopticons, projecting vivid story 
telling pictures or diagrams so that an 
entire group can see, have amply demon- 
strated their usefulness in teaching stu- 
dents of all ages. For complete specifi- 
cations of all models write for Catalog 
E-11. Bausch & Lomb Optical Co., 718 
St. Paul St., Rochester, N. Y. 
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“THE HANDIEST DISH 
IN THE LABORATORY” 
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Immediate Delivery 
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HIGH SCHOOLS. Operated not for 
profit, as a Foundation under the Uni- 
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to announce many fine new preparations 
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Write today for illustrated catalogs and 
Bulletins. 
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